Background: In recent years, the caregiving responsibilities of cancer patients' family members have increased dramatically. Reducing caregiver strain and burden supports the mission of professional nursing. Objectives: The aim of this study was to determine and compare the caregiver strain index scores of breast cancer informal caregivers, before and after a patient-caregiver educational and telephone follow-up program. Patients and Methods: This is an experimental two-group design study. Participants were recruited from an outpatient chemotherapy unit of the largest hematology and oncology research center in Northwest Iran. Thirty patient-caregiver pairs were randomly allocated to intervention and control groups. The intervention group received 2 face-to-face education sessions at bedside and 4 subsequent telephone follow-up sessions. The control group received routine care. Pre and post tests were administered in both groups pre and post intervention. To analyze the data, SPSS (13th version) software was used. Results: The caregiver strain index decreased significantly in the intervention group after the patient-caregiver education and follow-up (P < 0.001), while the control group's scores did not change (P = 0.04).
Background
Cancer is the leading cause of death in developed countries and the second-leading cause of death in developing countries. The burden of cancer is increasing in economically developing countries as a result of population aging and growth as well as the adoption of a cancer-associated lifestyle, including smoking, physical inactivity, and Westernized diets (1) .
Although patients are directly affected by cancer, all family members are involved as well. The diagnosis can lead to major changes in family status, which should be accepted by families or couples. In any stage of the disease, the family confronts major challenges that can threaten their relationships and quality of life. It is generally accepted that cancer is a family affair. Not only the patient, but everybody who loves him/her also faces the consequences of the disease and treatment, which may include disruptions to their daily lives, anxiety, fears about cancer recurrence, and fears of loss and death (2) (3) (4) (5) (6) (7) (8) .
On the other hand, family caregivers have psychosocial needs, including caregiver strain, that must be addressed so they can maintain their own health and provide the best care possible to patients (9) (10) (11) (12) . In a comparative study by Kim and Schulz, it was revealed that cancer caregiving produces even more strain than dementia and frail elderly caregiving (13) .
In recent years, the caregiving responsibilities of cancer patients' family members have increased dramatically, primarily because of the use of toxic treatments in outpatient settings, the decline in available healthcare resources, and the shortage of healthcare providers. In addition, family caregivers of cancer patients have participated in a limited number of intervention programs, but these programs have focused almost exclusively on improving patient outcomes (e.g., symptom management, quality of life) with less attention directed toward the needs of family caregivers. 4 Family caregivers have psychosocial needs that must be addressed so they can maintain their own health and provide the best care possible to patients (14) .
One of the key concepts discussed in the context of patient care is caregiver role strain, which means feelings of being overwhelmed by difficulties in performing the role of a care provider and the responsibilities associated with it, impairing their physical or mental health in some way (15) .
Reducing caregiver strain and burden supports the mission of professional nursing through efforts to improve the quality of life and other health outcomes for patients with cancer and their caregivers (16) .
Despite the fact that a cancer diagnosis can cause major changes in family roles and functioning, as well as an increased responsibility for complex care being absorbed by family caregivers, data supporting the effectiveness of caregiver interventions have been limited (17) .
Although generally the role of family caregivers of cancer patients is viewed as important, little is known about the consequences of this role (18) .
In addition, despite the crucial role and heavy burden of the family in the care of patients with cancer, the family has rarely been considered in clinical trials (19) (20) (21) . In a systematic review by Honea et al. (2008) , it was revealed that although caregiver burden has recently attracted considerable attention in the literature, a limited number of studies addressing interventions for caregiver strain and burden have been done in oncology (16) .
Northouse and her colleagues in a meta-analysis investigated the clinical trials on cancer patients' caregivers conducted during the last 25 years. They found that many of the interventions were designed to address primarily patient care (22) .
Objectives
The aim of this study was to determine and compare the caregiver strain scores of breast cancer informal caregivers, before and after a patient-caregiver educational and telephone follow-up program.
Patients and Methods
This is an experimental two-group design study. Participants were recruited from an outpatient chemotherapy unit of the largest hematology and oncology research center in Northwest Iran from July 2012 to February 2013. Study approval was received from a university institutional review board (number: 5/55/2157). Informed consent was obtained from each patient included in the study, and the study protocol conforms to the ethical guidelines of the 1975 Declaration of Helsinki.
Participants were the caregivers of breast cancer patients referred to the Hematology and Oncology Research Center of Tabriz University of Medical Sciences, which is the largest governmental cancer center that patients are referred to from the west and northwest areas. Inclusion criteria were the ability to read and write in Persian, not being one of the medical team members, no psychiatric history, and not engaging in a support group. The convenience sampling method was used for the recruitment of participants. From 150 patient-caregivers who were assessed for eligibility, 84 were excluded due to not meeting the inclusion criteria and 6 were excluded due to their lack of interest in participating in the study.
Using the convenient sampling method, all breast cancer patients referring to the mentioned center were assessed. Eligible patients willing to participate were randomly assigned to either the intervention or control group. To conceal the allocation, opaque-closed envelopes with either the intervention or control name in them were used. The envelopes were prepared by someone other than the researcher. The first envelope was allocated to the first participant and continued until the required sample size was reached.
To assess caregiver strain, we used a caregiver strain index questionnaire that includes 12 items with yes or no responses. It is one of the shortest and simplest questionnaires to use for clinical investigations. To determine the reliability of the questionnaire, we used the test-retest method. Twenty caregivers of breast cancer patients completed it at baseline and then again 3 weeks later. Using the Pearson correlation test, the reliability was calculated (R = 0.7). We asked participants to mark each item that applies to him/her. Each yes answer has a positive number (yes = 1) and no is scored as zero (No = 0).
The total tension score is calculated by summing all positive numbers. According to Robinson, a score of 7 or higher indicates a high level of stress, and a positive answer to each item may indicate a need for intervention. The internal consistency reliability is high (alpha = 0.86) and the construct validity is supported by correlations with the physical and emotional health of the caregiver and with subjective views of the caregiving situation (23) . Participants completed study questionnaires in the treatment setting for the initial data collection (baseline) and after the 6-week follow-up session. To determine the sample size, a comparison of the mean formula was used, but due to a lack of similar studies to extract the mean and SD, the sample size was calculated based on the results of a pilot study. Two groups with the lowest mean difference in caregiver strain scores were chosen to calculate the maximum sample size. Considering a mean difference of at least 20%, α=0.05, and power= 80%, a required sample of 30 patient care giver pairs in each group we estimated 30 pairs for each group. Finally at a 5% statistical significance level and with a power of 80%, 60 patient-care giver pairs (30 paired in each group) were included in the study (Figure 1) .
Both groups received the usual preparation, which included being told that medications would be given on specific days, which side effects might occur, and which medication should be taken to control the side effects.
Education was delivered to the intervention group by the main investigator (a nurse with at least 2 years' experience working in an oncology ward). Generally, the intervention group received 2 personal training sessions and 4 telephone follow-up sessions consecutively. After a pretest, patients and caregivers received the first face-to-face education session simultaneously at bed on self-care, which last for 30 -45 minute. At the end of the first session, a booklet containing patients' informational needs, such as nutrition, rest and activity, and common chemotherapy sideeffect management was given to the dyad. Both patients and caregivers were encouraged to study the booklet, and the next session (usually 3 weeks later) was scheduled. Forty-eight hours after the first training session, a phone call was conducted to ensure the proper understanding and application of verbal and written instructions as well as an opportunity to ask any possible questions or express their feelings, concerns, and fears. Each patient and caregiver received 3 more telephone follow-up calls for about 10 min weekly after the second personal education.
The content of the booklet included Persian resources on cancer and chemotherapy care introduced by the health ministry and written at a simple and understandable reading level. It was also matched and compared with some English-language handbooks in this field to be comprehensive. An oncologist supervised and confirmed the accuracy of the information. In the second session, the rest of the material was explained using simple language.
As noted previously, the control group received the usual care, and following completion of the study, they were given a copy of the booklet and time to ask any possible questions. Six weeks after the pretest, a posttest was administered by an oncology nurse rather than the investigator. Data were analyzed using SPSS (13 version) software. The assumption of normality of the data was evaluated and confirmed using a one-sample Kolmogorov-Smirnov test for each group. The values are presented as mean ± SD for quantitative variables and numbers (percentage) for qualitative variables. Data on the demographics and disease characteristics for all patients were compared using the Chi-square test, Fisher's exact test, and the independent sample t-test to confirm the matching of the groups. A paired t-test was used to compare mean caregiver strain scores pre and post intervention. P-values of less than 0.05 were considered significant.
Results
A total of 60 patient-caregiver pairs were recruited in the study. Most of the participants were 30-to 50-yearold, self-employed husbands with a high school education. The Chi-square results revealed that there was no significant statistical difference between the groups regarding demographic characteristics (Table 1 ).
An independent t-test shows that caregiver strain scores of the two groups were not significantly different pre intervention (P = 0.4). However, T-test results indicate that both intervention and control groups in terms of caregiver strain score were statistically different after the intervention (P < 0.001) ( Table 2) .
The mean caregiver strain score of the intervention group was 8.3 ± 2, and it dropped to 4.8 ± 2.3 post intervention. The paired t-test showed that there is a significant difference pre and post intervention (P < 0.001), but no statistically significant difference for the control group (P = 0.6) ( Table 3) . 
Discussion
In the present study, the caregiver strain index decreased significantly in the intervention group after the patient-caregiver education and follow-up program (P < 0.001), while the control group did not change. In a systematic review, Regan and colleagues emphasized that most of the couple-based interventions included in their review demonstrated significant improvements regarding psychological distress for intervention couples compared to control couples (24) . In addition, in a randomized clinical trial, Northouse et al. investigated the effects of a family intervention on prostate cancer patients and their spouses. They applied a "focus" strategy by trained nurses during home visits to involve families in teaching sessions. The results revealed positive outcomes, including a less negative appraisal of caregiving (25) .
In a randomized clinical trial, Kurtz and his colleagues tested the effect of a nursing intervention focusing on teaching family caregivers and their cancer patients skills to better manage patients' symptoms (26) . However, the intervention was not effective in reducing caregiver depression over the 20-week course of the study, which is inconsistent with the present study, perhaps due to differences in the intervention details (having followed up by telephone and integrated education in the present study) or different stages of the disease; 2.3 of the participants in their study (67%) were in the late stages of the disease, but in our study, most patients were at the beginning of the first cycle of chemotherapy.
In 2007, Walsh and colleagues examined the effects of an intervention on reducing emotional distress in people caring for patients receiving specialist palliative care (27) . They also could not identify any benefit in reducing emotional distress (caregiver strain as a second outcome) after six visits over a 6-week period. The main difference is that in their study, the advisors aimed to meet with the caregiver alone, but we conducted a patient-caregiver intervention, which is consistent with Porter et al. suggestion that any intervention involving both patients and caregivers in the training process may reduce caregiver strain (28) .
In summary, it appears that the patient-caregiver education and follow-up program had a beneficial effect on the caregiver strain index compared to the usual care. This study is one of several using patient-caregiver education methods simultaneously. However, the generalizabilty of the results may be limited by the relatively short intervention period and the decision to recruit newly diagnosed cancer patients as participants. We recommend further research to explore whether a delayed follow-up might reveal delayed positive effects of such interventions. Further studies are also required to determine if this kind of intervention can be effective for patients in late stages of the disease.
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